Importance of parasite identification in cases of leishmaniasis
Leishmaniasis is no longer uncommon in the United Kingdom and, although not transmitted in this country, is regularly imported by travellers who have been infected in countries where the disease is endemic. The leishmaniases comprise a group of diseases caused by different species of parasitic protozoa all of which belong to the genus Leishmania; they have a fairly cosmopolitan distribution throughout the warmer parts of the world, including areas which are major tourist venues for the sun-seeking British holiday maker: Portugal, South of France, Italy, Greece, North Africa, etc.
In its most benign form -simple cutaneous leishmaniasis (oriental sore) -the disease is little more than a nuisance to the sufferer, and is usually self-healing, although it almost invariably leaves a permanent scar. Simple cutaneous leishmaniasis is, however, but one end of a complex of diseases which embraces the highly disfiguring mucocutaneous form (espundia), the largely incurable diffuse cutaneous leishmaniasis, and life-threatening visceral leishmaniasis (kalaazar). The World Health Organization estimates that at least 400000 new cases of leishmaniasis occur every year (UNDP/World Bank/WHO 1980) but, in truth, no accurate data on the incidence and prevalence of leishmaniasis exist.
Leishmaniasis is transmitted by species of phlebotomine sandflies within which the organisms develop as flagellated promastigote forms. The vertebrate hosts of the parasite are infected by the bite of an infected sandfly and the parasites develop almost exclusively in cells of the mononuclear phagocyte system, where they multiply in a non-flagellate form, the amastigote (Leishman-Donovan body). Unfortunately it can be extremely difficult if not impossible to distinguish the different species of Leishmania on morphological criteria and, in the past, the taxonomy of this group of parasites has been based largely on clinical and geographical characteristics. Thus a simple cutaneous leishmaniasis acquired in a rural district in the Middle East would be assumed to be caused by Leishmania major, whilst a similar lesion acquired in Central America would be thought to be a result of an infection with Leishmania mexicana. There are numerous other examples of this rough and ready type of 'labelling' of leishmanial species. 0141-0768/83/070540--03/$01.00/0
Over the years many attempts have been made to place the classification of the genus Leishmania on a more scientific footing, and various serological and biochemical characteristics of the organisms, considered in conjunction with a knowledge of their natural history, are now providing much more reliable information on which to base a biological classification , Chance 1979 , Chance & Walton 1982 . At the same time, these methods give us an accurate means of identifying each parasite as it is isolated. Although monoclonal antibodies may now show promise for the identification of Leishmania (Pratt & David 1981) , serological techniques in the past have not been particularly useful in distinguishing between the various species and subspecies. Biochemical. methods, and in particular isoenzyme characterization and DNA analyses (buoyant density, sequence homology, etc.), have proved the most useful in practice. Generally speaking, isoenzyme analysis has proved to be the more practical technique, being less expensive in time and in the amount of parasite material required for analysis than the DNA techniques. Also it has been found that isoenzyme analysis can separate closely-related leishmanial organisms which the DNA techniques applied so far have failed to resolve.
Why is it so important to distinguish between the various kinds of Leishmania? Obviously from an epidemiological point of view it is of fundamental importance in an endemic area to know, for example, whether the organism responsible for human leishmaniasis, the flagellates found in a local sandfly, and in an animal thought to be a feral reservoir of the disease are one and the same parasite. From a clinical point of view, however, it could be maintained that the fact that a patient is suffering from leishmaniasis, of whatever sort, is all important, and that putting a specific or subspecific label on the organism is purely of academic interest. We are convinced, on the contrary, that a full identification of the causative organism in cases of human leishmaniasis, at least in most geographical areas, can be of fundamental importance to the initial treatment and subsequent management of a patient presenting with leishmaniasis.
Recent experience with cases' of cutaneous leishmaniasis in soldiers returning from duty in Belize illustrates this point very clearly. Cutaneous leishmaniasis has been known for some time to be endemic in this newly independent Central American country. infection with L. mexicana mexicana, is well known in the country, as are other forms of simple cutaneous leishmaniasis from which L. m. mexicana has been isolated in the past (Lainson & Strangways-Dixon 1963) . Thus when cutaneous leishmaniasis was diagnosed in British soldiers who were serving in Belize, it was assumed that their infections had been caused by L. m. mexicana, as this was then the only variety of human infective Leishmania that had been described from that country. The lesions with which the patients presented were on exposed areas of the skin, some were on the pinna of the ear and most of them were deeply ulcerated -in fact nothing that would indicate anything other than probable infection with L. m. mexicana. A very few of the patients showed signs of lymphatic spread from the site of the primary lesion ('sporotrichoid-type' spread) which led to the suspicion that one might have been dealing with a leishmanial organism other than L. m. mexicana. Most of the patients received standard therapy with sodium stibogluconate (Pentostam), while others received simple heat treatment.
About eighteen months ago a small research project was initiated to study the efficacy of Pentostam in the normally recommended course in British Army personnel with cutaneous leishmaniasis. As part of the study it was decided that, wherever possible, the parasite responsible for the condition would be isolated from the lesion prior to treatment, cultivated in vitro and characterized. These characterization studies (chiefly isoenzyme analyses) surprisingly have shown that, out of the 25 patients from whom parasites have been isolated in the last 18 months, 'only 3 had parasites that belonged to the L. mexicana group. The remaining 22 individuals were found to have been infected with organisms belonging to the L. braziliensis group, parasites previously thought to occur, exclusively in areas much further south than Belize, and having the potential to produce far more severe clinical manifestations than L. m. mexicana. The L. br.aziliensis group is at present subdivided into 3 (possibly 4) distinct subspecies: L. braziliensis braziliensis, known to cause mucocutaneous leishmaniasis in Brazil and Peru, but found also in Ecuador, Bolivia, Venezuela, Paraguay and Colombia; L. b. guyanensis, causing 'forest yaws' or 'pian-bois' in northern Brazil and the Guyanas; L. b. panamensis, causing a similar condition in Panama. Some authorities consider L. peru viana, the causative agent of 'uta', simple cutaneous leishmaniasis found mainly on the western side of the Peruvian Andes, also to belong to the braziliensis group.
Isoenzyme analyses, kinetoplast DNA buoyant density determination, DNA hybridization studies, site of parasite development in the sandfly and the behaviour of the organism in experimental animals all show that the parasites isolated from these soldiers do belong to the braziliensis group. Isoenzyme analyses using 10 different enzymes clearly show that the organisms are not L. b. guyanensis or L. b. panamensis but are so far indistinguishable from reference strains of L. b. braziliensis in all but one or two insignificant details.
The isolation of L. b. braziliensis from a patient is an indication for rigorous antileishmanial therapy to be instituted without delay as, in certain areas of the Western hemisphere, inadequately treated or untreated infections with this parasite can result in metastatic spread of the organisms to the mucocutaneous junctions of the facial and pharyngeal areas, leading to the grossly disfiguring condition known as espundia. As far as is known no cases of espundia have been reported from Belize, and it may be that the Belize variety of L. braziliensis does not give rise to mucocutaneous leishmaniasis. Fortunately no evidence of this condition has been detected so far in any of the British soldiers from whom this variety of L. braziliensis has been isolated.
Biochemical characterization of leishmanial organisms
is providing much valuable information about this fascinating group of parasites. Although in very general terms the old clinical and geographical labels attached to the various species of Leishmania often are proved to be valid, there are now many cases where the old method fails in a quite spectacular manner. Thus L. tropica, the usual causative agent of urban cutaneous leishmaniasis in the Old World, has been isolated from a small number of patients with visceral leishmaniasis (Schnur et al. 1981) ; while L. infantum, which usually causes infantile visceral leishmaniasis, has been isolated from cutaneous lesions (Rioux et al. 1980) .
In an ideal situation it would be highly desirable to isolate and characterize the parasite from all patients seen with leishmaniasis. Even if it is decided to allow uncomplicated lesions acquired in the Old World to heal spontaneously without treatment, when cutaneous leishmaniasis is acquired in the neotropics or when the patient fails to respond to treatment, parasite characterization should be carried out in a specialist laboratory. It is also essential that research workers who use any species of Leishmania should have an accurate identification made of the organism with which they work; it is surprising how many people use organisms which turn out not to be the ones they were supposed to be! None of the biochemical techniques for characterization that are currently available for Leishmania can give a rapid answer to the identity of the parasite. All the methods require the use of a large amount of parasite material which must be obtained by in vitro cultivation, and sometimes the isolation and growth of the organisms can take several weeks. If monoclonal antibody techniques live up to their promise, it may be possible in the future to identify the oranisins in a smear taken directly from the patient. Developments in this field are eagerly awaited. W Our understanding of the thought processes of profoundly deaf people who are born deaf or become deaf before the stage of linguistic learning is limited (Furth 1966) ; and this is also true of their hallucinatory experiences. Although we are aware that many people with acquired deafness complain of disabling whistling, hissing or buzzing, it is not possible to ask a prelingually deaf person whether he experiences tinnitus -the concept cannot be explained. What is known from the observations of Basilier (\ 973), Critchley et al. (1981) and others is that if a profoundly, prelingually deaf person develops schizophrenia later in life, he may have 'auditory' hallucinatory experiences and that these experiences simulate every form of auditory hallucination described by Schneider (1959) in his first rank symptoms of schizophrenia. Despite the fact that Basilier (\ 973) considered that 'auditory' conveyed no more than 'receiving meaningful information', these experiences ate of considerable scientific interest and deserve a more open interpretation because the descriptions used by deaf patients to describe these phenomena appear to involve modes of communication outside their normal experience. Thus, whilst it is necessary to exercise caution in accepting the experiences as auditory, it is also advisable not to dismiss as necessarily artificial the frequent use of auditory terminuiogy in their explanation. If we
